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SYNOPSIS 


Tbe  fourth  end  final  examination  has  been  made  of  the  metal  strips  of 
copper,  breee,  aluminum,  atainless  steel,  mild  steel,  mild  steel  coated  with 
acid-proof  black  paint  and  mild  steel  plated  with  copper,  cadmium,  nickel  and 
sine  after  storage  for  two  years  at  ataos  -henc  temperature  aitd  50°C.  in  con¬ 
tact  with  the  explosives  PZTO,  50/50  Pentolite,  Haleite,  60/40  mdnatol,  75/25 
Tetrytol  am  RDX  Compositions  A  and  3,  both  dry  and  containing  approximately 
0*5  percent  moisture. 

After  tin  years  of  continuous  storage,  the  dry  explosives  had  little  or 
no  affect  on  any  of  the  aetale.  The  action  of  the  moist  explosives  on  these 
asms  matala  varied  from  a  light  to  a  heavy  tarnishing  effect  with  the  exception 
of  Aoist  Haleite  and  60/40  Ednatol,  which  had  a  decidedly  heavier  corrosive 
action  on  all  metals  except  stainless  steel. 

fihile  stainless  steel  and  aluminum  appear  to  be  the  most  corrosion-resistant 
of  the  mettle  considered. in  tills  series  of  tests,  it  is  considered  that  all  the 
other  metals  similarly  tested  in  this  series  sre  satisfactory  for  use  in 
sjnuunition  with  respect  to  this  characteristic,  provided  there  13  no  increase 
in  the  maximum  moisture  content  as  allowed  by  the  present  specifications  for 
the  explosives  studied. 

This. report  also  contains  the  results  of  similar  tests  made  using  magnesium 
natal  and  a  magnesium- aluminum  alloy,  J-l.  In  addition  to  the  explosives  listed 
above,  theee  met ale  were  stored  in  contact  with  TNT,  50/50  Amatol,  Lead  Azide 
and  Black  Poeder.  Observations  at  the  end  of  eighteen  months  storage  indicate, 
as  with  the  other  metals,  that  the  dry  explosives,  except  50/50  Amatol,  had 
little  effect  on  these  two  metals,  while  the  moist  exp*  lives  had  effects 
ranging  from  a  light  tarnishing  to  a  heavy  corrosive  action,  Dry  amatol  had 
a  decided  corrosive  action  on  both  of  these  metals. 

It  is  considered  that  both  magnesium  and  the  magnesium-aluminum  alloy, 

J-l,  are  also  satisfactory  for  uu  in  ammunition  components  with  the  ex¬ 
plosives  tested  irv-thia  etudy  except  Amatol. 
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Action  of  Explosivei  on  attain  Used  in  Amwanitioft* 


1.  Texts  have  been  continued  to  determine  the  action  of  e  group  of  seven' 
relatively  new  high  explosives,  which  have  been  standardized  for  lilitary  use, 
on  ten  different  metals  and  plated  metals  commonly  used  in  the  manufacture  of 
ammunition.  These  metals  were  examined  after  six,  twelve  and  eigntean  months 
of  storage  under  different  conditions  and  the  observations  made  at  those  times 
were  given  in  previous  reports  (Ref.  A,  3,  C).  This  report  give*  the  results 
of  the  fourth  series  of  observations,  mads  after  two  years  of  storage,  This  is 
the  final  series  and  completes  the  work  under  this  program* 

a 

2.  Subsequent  to  the  initiation  of  the  above  series  of  tests,  it  was  re¬ 
quested  (Ref.  D)  that  similar  tests  be  made  using  magnesium  metal  and  a  mag¬ 
nesium-aluminum  alloy,  J-l,  supplied  by  the  Ordnance  Office.  These  two  aetals 
were  stored  in  contact  with  TKT,  50/50  Amatol,  Lead  Aside  and  Slick  powder,  in 
addition  to  the  seven  explosives  referred  to  sbove.  This  report  gives  the  ob¬ 
servations  made  of  these  two  aetals  after  storage  for  eighteen  months. 

gass.fr 

3.  To  determine  the  corrosive  action  of  seven  different  explosives,  both 

dry  and  containing  approximately  0.5  percent  moisture,  on  ten  different  aetals 
and  plated  motels  after  storage  for  two  years  at  both  atmospheric  temperature 
and  50°C.  •• 

A.  Tb  determine  the  corrosive  action  of  eleven  different  explosives  on 
magnesium  metal  and  a  magnesium-aluminum  alloy,  J-l,  when  stored  under  similar 
conditions  for  eighteen  months. 

*  • 

.  ; 

5.  The  results  of  observations  of  the  condition  of-  the  metals  after  storage 
for  two  year*  in  contact  with  both  dry  and  moist  explosives  are  given  in  detail 
in  Tables  I-Hf.  fhese  may  be  summarized  as  follows} 

a.  Dry  ftHH,  Halsite  and  75/25  Tetrytol  showed  no  action  on  any  of  the 
aetals,  either  at  atmospheric  temperature  or  50°C. 

J>.  Dry  60/ kQ  2d  natal  and  RDZ  Compositions  A  and  B,  at  both  ataoepheric 
temperature  and  50°C.,  had  a  slight  tarnishing  action  on  soos  of 
the  stetsls.  Dry  50/50  Pentollte  appeared  to  have  a  alight  tarnishing 
action  only  on  *inc  plated  steel  at  50®C. 

£.  Uoict  PETU;  50/50  Pentollte,  75/25  fetrytol  and  RDZ  Compositions  A 
and  B  all  affects  some  of  the  metals  slightly. 

. .  f.  Moist  Haiti te  and  60/40  Ednatol  had  no  action  on  stainless  steel 
or  aluminum  at  atmospheric  temperature  or  on  stainless  steel  at 
•  5Q^C.»  while  at  the  higher  temperature,  the  aluminum  strips  in  con¬ 
tact  with  these  tw>  explosives  had  s  very  few  scattered  spots  of 
corrosion.  The  tsete  of  the  action  of  this*  two  explosives  when 
-■oiat  or  the  ether  metals  used  In  this  study  were  discontinued  at 
the  end  of  oai  year  of  storage -because  of  the  definite,  heavy 
corrosions 

e.  .Stainless  steel  resisted  the  action  of  all  the  explosives  under  all 
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to  bs  the  next  bast  corrosion-resistant 


6.  Iba  results  of  eighteen  months  storage  of  magnesium  ana  a*.^«aium- 
slum! nan  alio/  wdth  different  explosives  are  51  ran  in  fables  V-VIII.  These  nay 
ba  summarized  aa  follows  t 

a.  D17  nalaite,  60/40  Ednatol  and  RD1  Composition  A  had  only  a  very 

~  alight  tarnishing  action  on  magnesium,  while  dry  50/50  Axatol  had 

a  considarmbly  greater  corrosiva  action  on  this  metal.  The  remain¬ 
ing  dry  explosives  had  no  affect,  either  at  atmospheric  temperature 
or  50°C. 

b.  Dry  Haleits,  Tilt,  RDI  Composition  A,  60/ UO  adnatol  and  75/25 

”  Tetrytol  -all  had  a  alight  tarnishing  effect  on  the  magnesium-aluminum 
alloy.  As  in  the  case  of  magnesium,,  dry  50/50  Amatol  snowed  a 
decidedly  heavy  action  on  the  alloy;  The  remaining  irj  explosives 
had  no  effect  on  this  metal,  either  at  atmospheric  temperature  or 
50®C. 

c.  Both  matala  were  affected  to  some  extent  by  <11  the  moist  explosives 
exsept  lead  azide,  mich  had.no  affect  on  the  magnesium-aluminum 

mlloy. 

DISCUSSION 
or  R2SULT5: 

7.  The  observations  made  of  the  metals  after  two  years  of  storage  are 
given  in  Tables  I- IV.  fhs  results  of  all  previous  observations  are  also  in¬ 
cluded  in  these  tables.  The  data  given  in  Tables  I  and  II  would  indicate  that 
the  dry  explosives  used  in  this  study  had  little  if  any  effect  on  any  of  the 
metals  used.  Such  action  by  the  dry  explosives  as  has  been  noted  was  only  a 
tarnishing  affect. 

6*  The  data  given  in  Tables  III  and  XV  indicate  that  these  same  metals, 
except  stainless  steel,  aluminum,  ana  mild  steel,  coated  with  acid-proof  black 
paint  were  moru  affected  by  the  moist  explosives.  T7ith  the  .exception  of  moist 
Haleite  and  6O/4O  Ednatol,  this  action  was  generally  an  increase  in  tarnishing 
action.  A  number  of  cases, *which  have  been  noted  in  the  footnotes  of  the  tables, 
•ere  found  .in  which  a  small  amount  of  spotted  corrosion  appeared  above  thfe  level 
of  the  explosive  as  well  as  where  the  explosive  had  bees  in  contact  with  the 
metal.  It  is  beLierwd  that  a  considerable  degree  of  this  type  of  corrosidn  was 
the  result  of  the  moisture  alone  which  was  originally  contained  in  the  explosives. 
Controlled  laboratory  teats  at  elevated  temperature,  in  which  .each  of  the  metals 
•••  partly  immersed  in  a  test  tuoe  containing  distilled  water  showed  that  this 
spotted  corrosion  would  occur  due  to  the  moist  atmosphere*  This  was  not  true 
in  ths  cases  of  moist  Haleite  and  60/40  Ednatol,  both  of  which  had  a  very  heavy 
corrosive  action  on  most  of  the  metals  tested,  as  shown  in  Tables  III  and  IV. 
However,  it  should  be  noted  that  Haleite  ia  a  non-hygroscopic  material,  and  if 
dried  aa  prescribed  for  loading  into  fuze  or  shell  component*.,  should  have  no 
corrosive  action  on  any  metal  used.  In  addition  to  the  results  reported  here, 
it  hss  been  shown  that  ths  stability  of  dry  Haleite  was  not  affected  and  no 
corrosion  occurred  after  tha.  explosive  waa  storad  for  one  year  at  50°C.  in 
pressed  condition  in  copper  and  aluminum  detonator  cups  (Ref^c),  and  when  stored 
loose  in  contact  with  steel,  brass  and  aluminum  for  two  and  one-half  years  at 
50°C.  (Ref.  E). 
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9*  The  present  specification*  for  the"?l5fiflAiM«f  iiAid  in  this  study  allow 
a  gjriflja  moisture  content  ST'S. 10-0,15  percent,  depending  upon  the  explosive. 

It  is  indicated  by  these  tests  that  no  corrosion  difficulties  should  be  stt* 
countered  with  the  explosives  and  aetals  listed  in  Tables  I  to  IV  ar  long  as 
the  moisture  content  at  the  tine  of  loading  is  kept  below  the  Maximum  allowable, 

10.  The  data  given  in  Tables  V-VXIX  likewise  show  that  the  dry  explosives; 
with  the  exception  of  SQ/50  Amatol,  hare  had  little  or  no  action  on  the  mag¬ 
nesium  or  as  Tieaiun-aluminum  alloy.  However,  noist  Haleite,  60/40  IHaetol, 

50/50  Amatol  and  HIT  ha  ye  had -a  definite,  heavy  corrosive  action  on  both  of 
these  aetals.  In  several  esses  using  moist  explosives,  spotted  corrosion  was 
noted  on  that  part  of  the  magnesium  strip  not  in  direct  contact  with  the  ex¬ 
plosive.  This  may  partially  be  due  to  the  moisture  only,  since  s  strip  of  Mag¬ 
nesium  partly  icoersed  in  distilled  water  and  stored  at  an  elevated  temperature 
became  blackened.  Both  of  these  metals  appear  to  be  less  corrosion-resistant 
than  any  of  the  metala  given  in  Tables  I- IV.  Aluminum,  in  particular  is  far 
superior  in  this  respect  to  eithe*  isgnesium  or  the  magnesium-aluminum  alloy. 
Inasmuch  as  ihers  has  been  no  sit,:  vit  change  in  the  condition  of  these  metala 

during  the  last  year  of  storage,  co,  ..nuatian  of  this  series  of  teste  is  un¬ 
necessary. 

ca:cLUSig.’Si 

11.  Two  year  storage  tests  indicate  that  (1)  the  explosives  tested,  when 
in  a  dry  state,  have  little  or  no  effect  on  any  of  the  metals  used  in  tils 
series  of  tests,  and  (2)  the  same  explosives  containing  0.50  percent  moisture 
have  slightly  greater  effects,  this  oeing  particularly  marked  in  the  cases  of 
Haleite  and  Ednatol. 

12*  Eighteen  months  storage  testa  of  magnesium  and  a  magnesium- aluminum 
alloy  indicate  that  (1)  the  dry  explosives  used  in  this  particular  series,  with 
the  exception  of  Amatol,  have  little  effect,  if  any  on  these  two  metals  and 
(2)  the  same  explosives  containing  0.50  percent  moisture  have  a  somewhat  greater 
3  thia  being  especially  marked  in  the  cases  of  HIT,  Amatol,  Halaite  and 

B  1.  However,  from  the  data  it  is  apparent  that  the  magnesium  and  mag¬ 
nesium-aluminum  alloy  are  more  susceptible  to  the  action  of  moist  explosives 
than  the  other  aetals  tested. 

13.  Aluminum  and  stainless  steel  are  the  moat  corrosion-resistant  of  the 
mataia  tested. 

14*  It  is  recommended  that  all  the  metala  which  have  been  in  storage  for 
tm  years  be  considered  satisfactory  for  usa  in  ammunition  with  the  explosive  a 
tested,  provided  there  is  no  increase  in  the  mari mnn  allowable  moisture  content 
as  now  specified  for  these  explosives. 

15.  Subject  to  the  same  condition,  it  is  recommended  that  magnesium  and 
the  magnesium-aluminum  alloy,  J— 1,  be  considered  satisfactory  for  use  in 
ammunition  with  the  explosives  tested  except  Amatol. 
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Key  to  •~yrr.oci~  J  ’-'i  in  P.eecrdi..;;  C- - ...biu..u 


VS  •  very  slight  corrosion,  indicated  by  a  ll.Tht  tarnishi-ig  of  the  aetal  only. 

S  a  slight  corrosion,  indicated  by  a  heavy  tarnishing  of  the  metal,  and  nay 
be  accompanied  by  one  or  two  small  spots  of  rust  or  other  indications  of 
showing  signs  of  deeper  action. 

C  •  considerable  corrosion,  indicated  by  pitting  or  rusting  to  an  appreciable 
extent. 

H  =  heavy  corrosion. 

VH  •  very  heavy  corrosion. 


A  blank  space  indicates  no  action 
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•  Denotes  heavy  tarnishing  only. 

Spot*  of  corrosion  over  entire  surface  of  netal  atrip, 
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